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There are two independent molecules in the asymmetric unit 
of the title compound, C 19 H 2 5N0 4 . A single C— H- ■ -it 
interaction and various intermolecular contacts (2.65- 
2.83 A) link the independent molecules in the crystal 
structure. The N-containing six-membered ring assumes a 
twisted half-boat conformation. 

Related literature 

For related structures, see: Naicker et al. (2010a,£>, 2011). 




Experimental 

Crystal data 

Ci 9 H 25 N0 4 
M r = 331.40 
Triclinic, PI 
a = 9.5720 (2) A 
b = 10.8441 (4) A 
c = 17.5925 (6) A 
a = 80.941 (1)° 
P = 75.267 (2)° 

Data collection 

Bruker Kappa DUO APEXII 

diffractometer 
15272 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.040 

wR(F 2 ) = 0.110 

S = 1.05 

7670 reflections 



y = 89.343 (2)° 
V = 1743.25 (9) A 3 
Z = 4 

Mo Ka radiation 
li = 0.09 mm -1 
T = 173 K 

0.44 x 0.38 x 0.35 mm 



7670 independent reflections 
6167 reflections with / > 2a(I) 
R iM = 0.014 



433 parameters 

H-atom parameters constrained 
A/w = 0.31 e A~ 3 
Ap mi „ = -0.27 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg is the centroid of the C2B-C7B ring. 



D-H-A 


D-H 
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D-A 


D-H-A 


CK4-H8^1---tV 


0.99 


2.96 


3.9272 (13) 


167 


Symmetry code: (i) x 


-l.y.z. 









Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 
(Dolomanov et al, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors wish to thank Dr Hong Su from the Chemistry 
Department of the University of Cape Town for her assistance 
with the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5002). 
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Methyl l-cyclohexyl-6,7-dimethoxy-3,4-dihydroisoquinoline-3-carboxylate 

T. Naicker, T. Govender, H. G. Kruger and G. E. M. Maguire 

Comment 

The title compound is a precursor in the synthesis of novel chiral catalysts containing a tetrahydroisoquinoline framework. 
Upon oxidation of the sp2 hybridized nitrogen, the oxide form of this compound and derivatives are currently being tested 
in our laboratory as novel organocatalysts for asymmetric allylation reactions (Naicker et al. 2010a). 

The structure has triclinic (PI) symmetry with two molecules in the asymmetric unit (Fig. 1). These two molecules are 
linked by various intermolecular short contact interactions and one C — H— n (C2B — C7B ring) bond (Table 1). The crystal 
packing reveals that via the centre of symmetry operation the enantiomer generates its mirror image. This results in a layered 
packing along the a axis (Fig. 2). 

From the crystal structure it is evident that the iV-containing six membered ring assumes a twisted half boat conformation 
(Fig. 1). This heterocyclic ring within similar structures displays either a half chair ((Naicker et al. 20106) or half boat 
(Naicker et al. 201 1) conformation. A possible reason for the change is the introduction of the sp2 hybrized nitrogen atom. 

As anticipated the cyclohexane moieties adopt chair conformations. 
Experimental 

To a solution of methyl 2-(cyclohexanecarboxamido)-3-(3,4-dimethoxyphenyl)propanoate (0.30 g, 0.86 mmol) in toluene 
(20 ml), phosphoryl trichloride (8.7 eq, 0.68 ml) was added. The mixture was refluxed for 4 h. Thereafter the toluene was 
evapourated under reduced pressure and the resulting residue treated with aqueous saturated potassium carbonate (15 ml) 
and extracted with ethyl acetate (2 x 10 ml). The organic extracts were combined and dried over anhydrous magnesium 
sulfate and then concentrated to dryness affording the crude product which was purified by column chromatography, (1:1 
ethyl acetate, hexane), Rf — 0.5. Recrystallization from chloroform at room temperrature afforded colourless crystals suitable 
for X-ray analysis. 

Melting point 377-379 K. 

IR (neat) v max : 2928, 1738, 1514, 1249, 1149, 752 cm" 1 . 

*H NMR (400 MHz, CDC1 3 ) 5 7.05 (s, 1H), 6.70 (s, 1H), 4.29 (t, J= 8.4 Hz, 1H), 3.91 (s, 6H), 3.75 (s, 3H), 2.87 (m, 
2H), 1.87-1.21 (m, 11H). 

13 C NMR (101 MHz, CDCI3) 5 173.57, 151.04, 147.77, 129.82, 121.36, 110.60, 108.80, 59.40, 56.33, 55.98, 52.25, 
42.67, 31.44, 30.80, 28.55, 26.55, 26.42, 26.14. 
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Refinement 

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were placed in idealized positions in a riding 
model with U[ so set at 1.2 or 1.5 times those of their parent atoms (1.2 for tertiary C — H, secondary C — H2 and aromatic 
C — H or N — H groups and 1.5 for methyl C — H3) and fixed C — H bond lengths (e.g. 0.88 A for N — H and others ranging 
from 0.95 A to 1.00 A). 



Figures 







r i 



rt to 



■ ■ 



r i 



n to 



Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 40% probability level. Hydrogen atoms have been omit- 
ted for clarity. 



Fig. 2. A partial projection of the title compound, viewed along the [100] plane. 



Methyl 1 -cyclohexyl-6,7-dimethoxy-3,4-dihydroisoquinoline-3-carboxylate 



Crystal data 




C 19 H 25 N0 4 


Z = 4 


M r = 331.40 


P(000) = 712 


Triclinic, PI 


D x = 1.263 MgnT 3 


Hall symbol: -P 1 


Melting point: 377 K 


a = 9.5720 (2) A 


Mo Ka radiation, X = 0.71073 A 


b= 10.8441 (4) A 


Cell parameters from 15272 reflections 


c= 17.5925 (6) A 


6 = 2.2-27.1° 


a = 80.941 (1)° 


H = 0.09 mnT 1 


(3 = 75.267 (2)° 


r= 173 K 


y = 89.343 (2)° 


Block, colourless 


V= 1743.25 (9) A 3 


0.44 x 0.38 x 0.35 mm 



Data collection 

Bruker Kappa DUO APEXII 
diffractometer 

Radiation source: fine- focus sealed tube 



6167 reflections with / > 2o(I) 
R M = 0.014 
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graphite 8 max = 27.1°, 8 min = 2.2° 

1.2° cp scans and co h = —\2—>\2 

15272 measured reflections £ = -13— >13 

7670 independent reflections / = -22^22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.040 
wR(F 2 ) = 0.110 
S= 1.05 

7670 reflections 
433 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[g 2 {F 2 ) + (0.0577.P) 2 + 0.3824P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.31 eA~ 3 
Ap m i„ = -0.27 e A~ 3 



Special details 

Experimental. Half sphere of data collected using SAINT strategy (Bruker, 2006). 2000). Crystal to detector distance = 30 mm; com- 
bination of cp and co scans of 1 .0°, 20 s per °, 2 iterations. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > a(F ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




OlA 


0.26686 (9) 


0.71209 (8) 


0.19855 (6) 


0.0351 (2) 


02A 


0.44184 (10) 


0.82229 (9) 


0.10407 (5) 


0.0347 (2) 


03A 


0.92893 (9) 


0.57579 (9) 


0.43538 (5) 


0.0334 (2) 


04A 


0.69445 (10) 


0.64633 (10) 


0.52482 (5) 


0.0390 (2) 


N1A 


0.60340 (10) 


0.63179 (9) 


0.17689(6) 


0.0232 (2) 


CIA 


0.69095 (12) 


0.57660 (10) 


0.21465 (7) 


0.0217 (2) 


C2A 


0.69670 (12) 


0.59983 (10) 


0.29469 (7) 


0.0225 (2) 


C3A 


0.81857 (13) 


0.57647 (11) 


0.32469 (7) 


0.0246 (2) 


H3A 


0.9041 


0.5485 


0.2920 


0.029* 


C4A 


0.81548 (13) 


0.59380 (11) 


0.40118 (7) 


0.0259 (3) 


C5A 


0.68716 (14) 


0.63287 (11) 


0.45005 (7) 


0.0277 (3) 


C6A 


0.56750 (13) 


0.65742 (11) 


0.42009 (7) 


0.0280 (3) 
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Hydrogen-bond geometry (A, °) 








Cg is the centroid of the C2B-C7B ring. 
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